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(54) WAVELET DECODER AND ITS METHOD 
(57) Abstract: 

PROBLEM TO BE SOLVED: To decode an image signal 
that is compression-coded by adopting wavelet transform 
for the transform system with resolution of an optional 
rational number. 

SOLUTION: The decoder is provided with an entropy 
decoding section 1 that applies entropy decoding to a 
coded bit stream 100. an inverse quantization section 2 
that applies inverse quantization to a quantization 
coefficient 101 to output a transform coefficient 102, a 
transform coefficient inverse scanning section 3 that 
scans the transform coefficient 102 by a prescribed 
method to rearrange the transform coefficients, and a 
wavelet inverse transform section 4 that applies inverse 
transform to the transform coefficient 108 to provide a 
decoded image 1 04. The wavelet inverse transform 
section 4 has a band limit means of the transform 
coefficient in response to a resolution transform 
magnification and configures an up-sampler, a 
down-sampler, and a composite filter adaptive ty 
according to the prescribed resolution transform 



magnification. 
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[§8*11] flNHbtry M-ASr^l-ne- 
Set. 

JiEft^bfliSfcSraJfi^Hb LT£&««:«ri3ltH-t- Sffifi: 
fc» 

5 * + = v i: . 

±E!>i-^i"y df5£<D8?(fe£g&te 
JpHlSC-CT ^tv^7, yfrv-frv:/?. -&fi£7^ 

r t«r#tSt-f-5fS*S2ie««)^ 3 i-^i-v h&^{t 

<£«-i-pii{feSrtt-t-5i i: Sr»Sci:-f-5gi*S 1 E«©? 
x-yvy h«<Hb&E. 30 

l6)<0*?«£*r 2ffirUl±lf S £ t t -T-5»*J® 5 E 

J:ES*{b«&£ffifi^bLT£&«»£i£ffi1-5iS5fi 40 

<b£GL 



2 

ffieJMUE* 2f&fc±ff 5 r t «r#» t i-5B*^8 E 
SOj^x-^l/y h&#{b£ta. 

<> <o t 1*1 ^ *t vi> s c & &<tm t -t-ztmm. 

t © Aft 5 w /w* -C* 5 r trWK t -T 5 89* 

^8ieigco^^-^u5' h«^{b£g. 

* C t £#t& t -f« 111*9 1 EttO * 

fS*JSl SEifflfx-yi/y h««flsKB. 

*-fte>SMfcg*r 2 ffilc#?tfeSSr±»f 6 r t &<&mt -T5 
W#Sl 3Ee<0!?x-yuy htt-«Hb§SB. 

l 3ESO!?x-yu y h««4bttC ' 

[SS*« l 7 1 ±E^rii7 -< /^^'«:Mg:''Cfflv^-c^'><5 

[HM19] ±er?yt^, y^t^? 

^<b#©t, 

±ES«^»cSr0f ^O^ffi-C^ * -r - >^ U-CS»«?S 
JbEl7=c-7'i'S' l>XK«¥fta, BfCnMKAKikffi 

tfeSS£ftt5Ci:«r»«it5?x-yvy hffi^-<fc3£ 
EL 

[!fi*«2 1 ] J:E#^£&$4xSftt<Oi££&Bttfe 
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2 0E6©!>x-7'i'? f-«^<b$e@. 
[9)^2 3] iiE?^ *S9*74*9tt* ifc*:8Hl 

«2 0Ee®7x-7'i'v hs^t^a. io 

XV tilzZ^bZizti^ ±&rf4#9*7 4*9<n&M 

J:0t>**v*fc#K:i4, ±&t*4 #9*7 4 *9<Ofsm 

<OS"CS $ frS r t Sr#» t i--5I§5fcJS 2 0 E«<0 ? * 
-TVy h«#{b^E. 20 

-ffi-lHb LT S^HtrtSSSriStiJ U 
JtEfi^Hb«»Sri£fi^Hb L-Cg&flMSc&3£iti U 
-hE&««»&0f ^©^ife-C^ t = V ^ UT^«#5S 

±E£tm*. L-C*g^B{fc«r± 
fiEU 

±El7*-^Wy h&g&rosgfctt. W&<oM&&&& 
*\ ^f&yjA'fyisyzm&mcfti^b&imt-t 30 
[S|jfcJ®2 7] ±E7i-^i/? SMfe 

2 6Et©!>x-^U7 h«-»Hb;frifc. 

2 8 ] _le« < mmat»*>iiHMat\ ±e*§ 

irt«:!|#»t-r5»*^2 7Eft©!>i-^Wy h« 

tffi*«2 9] Mct&Srcyt^t^l) >y&ft^± 40 
E«^Bfcfcra5lV*TSI£Wfc&^K{fe£#H-3;:i£r 

3 l ] ±E7 j/7*tyr!) >yei48fc&|6)S 
fctt«*lS]0#{^«:2«fc±»fS SO 
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0EfiW!>x-^Uy hig^{b#&. 
IS*63 3] StftCy h^hy-ASraivhDf 
-«*Hb UTfi^k««Sr2iai U 
±Efi^b«»*a»fi^b UT£ft«»«: iHW U 
±Eg«fil&«r0f )£ro*JS6-ex * -r = >^ L-cg&«& 

±Etttmx bHfc^lft«»:«riS!lEft L-C&*§-Ii{fe££ 

f v ^y&nozb&imb-i-z**-?^? b&wt 

[!S*« 3 6 ] ±E£-fifc7 /p^ y ^tttJa-efr b 
i><obmc&f$.7<<ji'*v^y-?$>zzb$:&m.b-fz 

3 7 ] JtE^7 ^ *9 y ^ftrnWcTTir 5 

SSt*3®3 3Ef©!?x-7'l/y h^^b^rfe, 
-f/w^y >j/S:#g:»-lT5 rt«r'm»t-rSft*^2 6 

[ffi!*®3 9] ±E7-y7-fy7'!)^a^7^ 
*9 V 's9~ti. WQL<D&$j&frm\c<D?tfi bz.b «r#t& 
fci-«M*3f 3 8E«07x-^Vy htg^k*2fe. 

[SIM4 0] ±ETy^>-7*y V^-CI4etfr|Sj4 
fctt«l*lJ9<0<l¥4feS«r 2telc£Hfe&«rJb»:f 5 r t «r*m 
t-t-S8S#>S3 8Et©7x-7'i'7 h'««fl^T& 

[8t*3®4 l ] .hE^-fifcTVA-* y 9 

*^3 SESc^x-T-Uy W'Si^Um. 

im *j® 4 2 1 ±e£-b£7 /u^ y v^ttfifla-es 5 

[8S*^4 3I fr^-frvT'yV^fcff $ £ 

. iSr1#mi:-t-5SS*^3 8Et©i>x-7'Uy htS-g-jb 

[Sfi*«4 4] lE7 77 - ti'7 , !)i'^ y^^v 

ry ytrwf< #9*74*9 » >-rnm-Qhz z b «r 
#at-*-iffl*«2 eEtci'x-T-uy h««fl^sr 

16. 
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±E!)x-yu y hS«ft«>B!Hctt. j?r£<o#{fc&g& 

?7<DmmxMi^&&£frzztz¥mt'tz>m#i% 20 

[flt#K4 8] iEr-f^^7^/^yym t£ 
158*^4 9] iB7yrt^/HI«syjyf^ 

ffnGmvukxt* ■xtftosuoesnftoa?** 

a-wk*». 30 

[23*^5 0] JiEry^^AHtt*^*^^ 
[000 1] 

t> L < ttSS£fT 5 is* Mz.®c*Z> w £ <OX* -5 t><D 
[0 0 0 2] 

ISO (Internatioal Organizationfor Standardizati 
on) l£*oT^lp{b£ixfc J PEG (Joint Photograph 
ic Coding Experts Group) wttttDCT 

(discrete cosine transform) V^*t£tCf|lh@Hfc 
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68^^?? htttr'>tt DCT(W©^ 

p 9* B 3fco J: 3 fc: 

ft 6. 

[0 0 0 31 inirliSJK:-, ftiari. yjArf'O* t 
WfttS'W 7 4 & b o — 

fcfcoTV**. ^^cfa-et). h^F^-fktt. 

[0 0 0 4] ^6<Olf 7f 7^ff^ A-.^ 
cO&[p D pX-tt, Mfcffil8#5£fc J PEG^MPEG (Movi 
ng Picture image coding Experts Group) £rfi*£l 

K«£%lcDCT*JBvvr;vts*s. 4«Mt, ±E^^- 

[0005] 

[0 0 0 6] (aEOW-yUy h«* 

[0 0 0 7] ^:-c, *%^ttr<D«t 5^«^^t 

*- K (tt#tt) RTIBfcU *<0*£^£:LT, tfixtfm^ 

«<o»a^«>«««iSS:*«lc:i£ff 5 r b &*jmb-t 
[0008] 

[^$r»*i--5fc*o#©:] ^(O^x-yuy h 
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[0 0 0 9] F«HHb3£@ 
^{bLTfi^<b#&&&mu £^<b«Sc$:ig£;^{bL 

[0 0 10] ^^^x-yi/y HS^bSSfi 

n^-itv? b*bv k o tr-a 
#{bUTfi^{b«&££fcBU fi^b«»£i8*£^{bL 

5 r * Jc J: 9 , «E*«nSft«o«flAKlft«:fp ? m^Hb 

[ooii] ry^*^yv^f4»«A«:Jiif 
^/u^^/u^y aa'fteanwcjioTaEas 

[0 0 12] 

[0013] 4:«nnifio»ttn % Bttoaii*Mfi%t> 40 

*-^Uy>«^F^-{b$:ffiV^T^F^k$^fc^y h* 
h y - AfcA* IT, ttSotlSffiO«ftfi«ft«rff 

ftff • »IMtH«fca»ttJH£ (PDA) % 7\) 

50 
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[0 0 14] Hl^tt, *«^!>x-/l/7hgfft 

[0 0 15] r<0El«c^-r*«^HJS<0^ffiO»ai- 

b*g#<bgHtt, h*hy-Aioo 

*?ttttft 1 0 l SriSfi^b LXKftMk 102 
•*-*i£fi^{b£B2 k. Kttffifti 0 2 «rffi£«>3rttrc* 

l 0 3£i££&L-CS*§-©{fel 0 4 
v h£®fe«4fc«^T*Sfc©:T?*>5. 
[00 16] *9Afl»fcttBM-*i:, xyhotr-S 

*>*as, >>x-/i/y hff^bgETm^ftfcj^hn 

[0017] a*Hb« 211, x^hn tr— 1 
tcl; 9*»ifc**tTHi**ixfc*Wfc«ft 1 0 l Srigfi: 

^{b 1 o 2 z<omm^im 2 

[0 0 18] *««MBI!^** = ^tt3.tt, i£g^<b 
«2t?»b*Lfc*«»ftl0 2.«rttt«fcitT, Jffcft* 

[0 0 19] ^x-yi/yh8jE»ai4lt, KftffiKi 
0 3 £rffl£ft LT4bmtttt««ffett * 1 0 4 . 

[0 0 2 0] r^t, #«WjWW«tl©**— 

h«#flsRfl|T?tt:, ±ia^^-yu-^ Fj5«EIMB4»j:, 
10021] ^njso^teo^^-yuy h!a*<b»ja 

[0 0 2 2] 02tctt v iSo-)x-yi/y H^-B-fbK 

[0 0 2 3] @2lC^-f£a:— ^Uy h^F^b^Btt, 
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[0024] hSftsesrt:, ^xztittm 

0 6^t5, + = >-^ft 6 

h£»&5a>*><D&ft«eci 0 6«rtU*tt, 

[0 0 2 5] t^M7tt, &&#4&X*-r-:^giJ6 10 

Mios £nw-t-* 0 grriss i <omtt<m 2 

[00 26] xyhPt-^fM8ll, 

. e>tfcf£$*,fcfi^<b#« 108 \cmfe<o^> h a 

*UfA<« ^ia01<O3i>'>ntr— ® «-fcflU 20 

So 

[0027] @3icii, w%v><>~-'7\sv ns»*aa 
t-£>s 0 ft*?, E 3 ott-g-Kt i^/H&ri* 3 (w</n — 

^3) -C«>9 % H««*«r««i:W«^WU -B. 
So *fc, 0 «SJb* 1 Setoff -§* (tflxtfpi 30 

KUittfT^**** Cin^2ftjclCl£^rSwt-C2ft7C 
[00 28] 03 K*5l^T, A^@feft^- 1 0 5 fl, % 

3, 8 4ldJ;oT»«lS^J x ^ix2^<Dlf&(cra5l^ 
(W"</H) . 

[0 0 2 9] ±&#$>V>7 : 7 8 3 $ 8 4^^flf 40 
^3*). ffit£<HO{f-^tt#Wfflo— /<*:7-f 8 5 t 

^£ yfy^7 8 7, 8 8twJ:oT)Stfe^^-e^tu2 

lfeic^si^ns (u^<a-2) e 

[00 30] ±Sa^^yt^78 7, 8 8*vb<OHi^l 
•9 t»*fffl/^^7-r^ 9 OICotoT^ blC^«5> 

9 2fc*oT#{^a***Ve*L2#<0 1 50 
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[0 0 3 1] wOJ: 5 ^^l$r^^O i/^/u$f?T 9 r 

tx. wtmv9**!#mtfy&itm4M\~itttm*>m 

^/^3*-C^«#WU!:*££:. LLLfI^10 9, LL 
HfE^-1 1 0, LHttfl 1 K HMl 1 2*t££$ 
ixTV**Cfc«r*LTV*S. ft*5 % ±S2LLLIH§-10 
9-^LLHfg^-l 1 0WLttfi«^tfc5;^I 

[0032] 134 ICfi, ^/U2^"C2ft7clj«Sr^« 

<D0 4 -CO LRU=H<0^|2i£r± 1 eScTcft-^Sraofcia 3 
tt*5. H4*OLLri*¥-S^iM** 
CL ({£«) LHtt*¥«»^H (Xtt) 

fc, n^ox_s 1 2Eitsa*fii <x*fio <r>m®& 

Y_S I ZEI**¥*Gl (Y^fSj) <0»&g££5t: 
[0 0 3 3] -ft£t>*>Z<Dm4\Z&\,*X % 2 ftTCOlg® 

«w:. *r^^i©«*»w • «b:*iri) fc«t 

HOO^LL, LH, HL, HHK3>lt 
IpI) UlJ;DMKl4 0<Dj£;#LLLL. L L'H L x LLL 
[00 34] 05 Kite. 0 4 0^«#^£H^ffiffe*C 

[0 0 3 5] fclc, 0 6Kte, «*ffiSE»oSbf£«:tT*> 

^tt^x^U!/ hSKlME4«tAA3 5j:ip£ 

[0 0 3 6] 0 3T?lfc^Lfc£aL-:/U* h&&&<^ 
*T*>5*»«Efifcj> (LLL{I#10 9 X LLHif 1 
1 0, LHlIf 1 1 1, 1 1 2) 11, 3tt9»— 

Lift 10 9MLLHflfl 10^ % -tix-ejxTy^; 
f^7 9, 1 lt£*oT2«<D»P«»wT 

[0 0 3 7] ±f2T y-f-Vs-f? 9»CTLLL«#1 0 
9 £ T y ^ > ^ L T ^J* $ ixfc«*l*&riy8 p — ^< 
*74>\>9 1 0(CJ:»3 H ^fe, 7y7**^7 1 1 KT 

l LHit 1 1 o^r ^^^^ur^$Hfc{f€- 
li^ffi^^x^^/u^ 1 2tcj:oT s -tivejxrM 
/u* y ^^**tT»l*8 1 3 lci£P>tv-5o 
[0038] ilragLg 1 3 xrt. n#o«*4:»***-*- 

T-rs. 

[0039] ^T^«I(C, Ji^O«kS$: 1 *-C» 
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[0040] aoligi 3<DMt>ft%-n. 

7y^f^7 1 4tCT2f&<D»tfcgUlT 
[0 0 4 1] LHft^l lift, 7y/f^7 

i 6Jci:oT2ie<D«tfeSicry^^/uSixfc«, 

taggl 8tc«£>*v-5. 
[0 0 4 2] JtagSil 8~Clt, *JS)c«o— 

1 5 b&fS8&'^<< 4 A*9 1 7^bOP?f©«f* 

[0 0 4 3] rottJHgl 8<Dffl;t>«»ll, JEfcTy:/ 
t^7l 9lcX2fe<D«»SKiry^>^/uStv^: 

**^D"^77-{ 2 0l:t7^^ !) 
ttTl«I»3§2 3 Ki£e>;ft*. 

[0 0 4 4] *fc % 1 2fl, ry^t>^7 2 

tiLR'^ 4 ^9 2 2i:t7^;l/^ V >?£frTm 
»S§2 3tc£&;ft£. 
[0 0 4 5] Jtag&2 3TH, ^«ffln-^7-f^ 

2 0 fc^fiWB^ '<*:7-f A** 2 2 3&>^ffi#<D{i-f§-£ 

[0 0 4 6] «±#, awo^ai— hKjftj&ax 

[0 0 4 7] BTv JLSKLfc**-^* hWHbfctf 

[004 8] ^m«ttO«tBO!B 1 G>ft(W»<D ? ~- 
[004 91 ^SlOMO^ Hll^Lfc* 

«v*«x.*uf, igi<DA«:^i<o^^-yu^ hm 

©«*«**fc+S^fcH 6 (MR) 

[0 0 5 0] 0 7ICI1, =5Btfg 1 CDft{fc(?y t LT, f^® 
ffco 2 <D^%9kft(D l <Ott/MBIfe«:!a*fls-*-S*-> 

!^©^<o 2 i oje/h®{fe$r*g^<tr*-s !)x-yuy 
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S5«^<og2gri, 0 6 lc^Lfcffl»0> 1' y hS 
Bo?*-^? hfK4^Bi*fl«B£*tfcSBfcS 

[0 0 5 1] ^wT, 777 f fV/7 9T2fi|cry7' 
^ ^7VU$ n^S<0 L"</U 3 <D&f$.m D — ><X 7 4 A*$ 
fefUvjAsf) 1 0A»6ffl***L5«»l 1311, K. 

10 *r. 1"</U 2 <D^f&m P - 

'<X7 4A'* 1 5 3&>P>aW$*l*{f-f§'l 1 4ft, JSCRfe 

HUiis^T, «Hft©«ittf4»© 1 OK/j«fti:1»5 
fc#>lcfl, ^4«d- s<*?4/is? i OOffiMf^ 

J: v^fc#fc>*>$. i/c:^ H« 
f 112H, 4 1 , 2 1 <Dffi'hm&L<0{*!tl<0& 

$g i oji^^-cfi, ®®&<o 2 v^zmftv i offl/MB 

[00 5 2] i"fti3t>H 7 K.7Frms 1 ©WW*© 
LHfif 110U, ^n/y^tV^^ 9 , 1 1 l£ 

ftiMt5^in-^^7^^ i o b^atm^ 

Sic*!), i^^3©a!«***3feT-r$. 
[0 0 5 3] *s Baraga i 3©WA«*rt; UlcTy? 
■^^7 i 4icr2fe<o««^tcr y^^/UShfc 
^, ^o-^7-fWi5i:t7-f^y^s 

^T^Sg 1 8 \zmt>fhZ> 9 
[0 0 5 4] *fc, LHfltl 1 ltt, Ty7V->zf7 
l 6»cJ:o-C2f&(0»|fefi{cT?/^^/u$nrc^, 

40 m&^i 8\cmbtiz>„ 

[0 0 5 5] MU&l 8tH, Mlo-^7^^ 
1 5 b&&m'^<< '<*y 4 As* 1 7 36^<o^#Oft^-S: 
?T?i£^fi£r£o ^r^T?<0^3ffitcJ:D, ±f2U^/U2<D 

[0 0 5 6] ^OftlWSl 8©BA«»I1, lEJCTy^ 
I^^V 1 9^-C2fgrO«^StCTy^^/W$Hfc 

/^^-f^ 2 o«c-C7-</u^ ]} zstr& 

[0 0 5 7] ®7<0*j£-Ctt, 
50 ^20 J&^OiiJ^lHfete^ 1 1 5 *S, 1 <OM 
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^^x-yi/y b&*kit£i&\c£Z2ft<oi<ot£'bm 
[00 58] ftlc, ;«&9!3ll£<D^(§<0|g 2 <0A#«O 
[0 0 5 9] ^KS2(OAff03(O»^. @ilc^Lfc* 

[0060] @8tcfi x ^um2<o^mti,x^ mi 

x % ttrnm? tmcm&mmz&m7 tm-vm^ft^ 
\zi*&i'tt>frx\,*zm&x&z>&. *mm<omm<DV~ 

-7\sv b'&&it&mxfrGl&2Htz&&Z$<VX^ 

[oo6i] mmm.i ©*fM!w«^fc*i^ ; 
<ttn3 nmm&v> 4&<n i ots/hH&tcffis u * 

fc, W^<yU2<D-S-fife^n— ✓^y-f/U* l 5^bW*^ 
*,-5{H§-i i 4ti®M«co2^oi(Offi/hli»{cft^t- 
Ufcj&SoT. 25*<Dl<E>j|g/Hf5 > 3#<Dl£>3fi&/h 

f^oli{fe£^rsfca<DH«*§- 112 <D*ff«fi£# 
i l i<o^F«^»fi^^t^-5r b*mR\zt>ti*&. 

[0 06,2] COip^ri^, 

r±, mm&<D 3 #o i <oj|g/j^fe(om^-ii»m^- us 

£toS"r£fcat>K, S6<DJ:9lcu-</n-c<DS«^Ico 
3 »(D \<n>#t? ^i/-?? 2 4 £Rtt -5 J: 5 u 

[0 0 6 3] "T *>I2 8 2 (T^ft^O ~ 

hj££»S4K*iV^\ LLL{f-f§-l 0 9&tfL 
LHfI^-1 1 0tl. -ttV^tvr 9. lltC 

-en^ffi-rs^ffio— ^7^a^^ i o 

^xyjAs? l 2*cfc y tag 

S£i 3\cxffi%<n&&<£r&frt££*iz. ^ztTOfei 

[0 0 6 4] %tmn&i 3<om^m^tts r^t> 
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?7 1 4lCT2«<0«{feSJcry^>^$Jxfcft, 

1 SKLX7 4JI'* V 
11:7 7^^7 1 9 \CX 2B<Dm&&\ZT y7V> 

*y ^SJxSo 

[0 0 6 5] :^|d-^7-{^ 2 OlCT^ 

>^s*ifctt*i i yv^v^yy 2 4i: 

[0 0 6 6] ^gf 2OA»0i)tH ±12^* 
10 7 2 4^P><OttJ^<I-^l 1 8*5, ^&3#<Dio*g/hPI 

[0 0 6 7] r<o^2<o^ff0yicj:tv^ 3#<oi<D*i 
9, LH^I^-1 1 \ m<D2fe<OTy y-V-^^RXt^rfL 

'^yjAr* &*m\zta sot, n-ffftoMtt** 

f!mtzt£Z>bm^ EIB«iS0!)/jxa!ftiS»riB4:ft«. 

[0 0 6 8] ^SS2<Dl*^^x-yUyh 
m#^gtCiD#f>tu-5^U^f^-l 1 8tt. fflJ£ 
20 o&gfc: ioT 2$t<r> l <o^^SflDg^cfi£»^i?lifti: 

[0069] #CK, -^ttMllffiOJgtBPlffS <OM^O 
[0 0 7 0] SKJR3 9*ffWC*5l^rt> A $2(Ol{t: 

^{tTzffi&*®6<om&frb^&+zbm^ 
y^^^y^sreaaux, '&^m&zm$\^xmi&$} 

[0 0 7 1] S9fcii % ^&f&3<DMtftfflb It, Si 

w^—zn'y b'&ftitmmcioi,^xmm&L<o5ft<Di 

iaiB|g7,S:tf(gl8 7^.^13 8 

[0 0 7 2] ::-e, ttElBioAfl:«-cifi-<fc«K:, 
i/^3 0^o-^7^^ 1 oa>t>tti;/5£iX'5 

^V2^fflpw^7-f^^ 1 5 *>e>tfM£*i$tt 

tno 2»(D i <oig/Mi^*aar5c * 

fcv S9^2<0^{*:^Tj$-<niwi:^e>. 4^<D1(OjK 
50 /Nfi > 5 l <Dl&/bm > 8»<0 1<0«/J^-e*>5 



(9) 



ISM 2000-12 5 294 



15 

m^i l 2<Dm*$j&ftb. 2»<oi<o»ttfi<OBftSr^ 

«tfeffi<0gJ««:^r-5^^<0LLH{t-§-l 1 0<D«« 

10 0 7 3] w<D*5*w*a*e>, ^K^3<O^«:0S-e 
r±, ^@«<o 5 1 <0«/h®«O«^lHfcfi^ 1 2 2 
fc#>Ui. S6<oJ:51cu^/wit*<dK#{&£> 

g:(C5^o i<^y^yf^7 2 5£K»t<5<fc 

[0 0 7 4] +tet>hm9\C7fi-t-%Z<DM:#iW<DV±<- 
hm&&&4\C&\,*X* LLLtt#10 9-|i % T 
-y/1f^7 9iaoT2 f&<D#*g IC T V 1\> 
£*u -frfifcJB o — 7 4 l"oj:J:9 7-< JJ >- 
^£*U YLVLT vttV?<7 1 4(CT2^<D«^glCT 

t7^^y vastus. 

[0 0 7 5| 8^T, CO^io-/^7^15 
■ "CO7-f^II>^««)«-Brl.2 0fi. JEJCTy^^ 
^7 1 9ICT2f&<DSftff{cry^V^$nfc«, 

[0 0 7 6] C^Wo-^7-<^2 0l:T7^ 

a-* V v^s*tfc«#i 2 in. y^fy^7 2 5(; 

[0 0 7 7] ^^SSOlr^m ±1W<?V*>':/ 
72 5*»feOHJ*«#l 2 2#. ^S5»0 10«/Mi 

«fcO«*iiMft«#fcLT«***L5£i:lcft5. rom 
**-e#5«»t-cft<, H<iti i 2^<o2^(or^^ 

*^7XlJ^j^/N>f'<*7-fyu^ LHtttl 1 1 

m <o 2 &<d r v 7 xtf^*« ^>r 7 a *> 

LLHU^l 1 0ffl<02fO7y^t>y7W^ 

[0078] SSS3(OM^^x^U;/h 
*#fc»Bfcl:«m&n6*#ir*«*l 2 2(1, 

J: oT 5#<D l o»«S^±<o««S$:^oil5 
^#tf^j£S*lTV*4V^-C\ xy7->y^tv^7t 

[0 0 7 9] fr\C, *ftm&1&<DMm<Dm4<DM?&W<D 

[0 0 8 0] ^RS4 0ft^(D^ EHC^Lfc? 
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UT, «*IIB1fc<rn9lv^r«»Mft1K«H1kfrft a f-6J: 

. «#fi*2flHc#fcfi«r±tf\ 7 7^fy/7»^ifi 
7 /u* n i*a* t 4 $ *tr 

[0 0 8 1] Hi Ofctt. SK»4<Dfttt«fcLT. m 
2 0*/MB«*»HM-S»*G\ ■^-^yHMG 

^Srf+UTV^S. ifc, Si O^tO^KfCT^-riaSEiKI 
*vCV*S»R-C;fe$a*, *JHtw»Bo«>x-yvyF 
[0 0 8 2] ztoffli 0\C7F-$-m4<o&ftW<nV*— 7 
flffi£^3 5^&UA$n^SKft««>fC49rHfliA«i 0 

4tt, 2{B<D7y7V>77 2 6\C£iX2f&<Z>MV6& 

i:7^t^$n, 2«©»«*oa#iiffift«*i 

20 2 5*4**1,*. rO2f&C0^ifeS^a#plJfeft#l 2 
5fl. $e>(C-g-^n— s<X7 4A>>f 2 7JC*3V^-C^-f 
^»V^S*UX, "1-2 6 

[0 0 8 3] ±BfK9RVftflr#l 2 6ttv«*MfrT!3» 
©i^?yf^7 2 8 -CIR3 I # *aa t £ *>* o -*U- , 

J: 9, 3^20j»M^Iftf|fl27W$ 
[0 0 8 4] 4*3, r^){R4^)A#4yic^v^T« 

ttxt, @7«^«:H«[ffit*)5o 4* 
30 (c v IB/J^V^ l Ki&v ^ ^ # Kf±ig 6 <o«|fiJcd^ 645?* 
. hSKWHMUB 3 5 «rl6«r*3ft«. 

i« l i / 2 Idifiv ^ t Z \zn H 7 

[0 0 8 5] #«nH16(OjgttcoJB5OAft0jl«o 
•[00 8 6] <O*#:^c0^&. .H 1 Ufc .? 

40 l/^fi£7-</U^^6aeUT*5 0. Ty^f^Ttt* 
LTV^«5 0 

[0 0 8 7] IS1 lK#i, SRiSOl^i UT. H 

fe^4o«»&^sr^-r. 4*$. w<oea 1 io*j£ic«3 

V^T, ttEH'l 0feBCfllfilc«*«c«:Hl OtH-Ojg 
50 tt&*t6Ci:Kc45BB-C«>5^ % ^SIiS<o^lSo?^ 
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10088] Z<omi lld/TtffiSOM^^^- -f 

2 7tC*5^T7-<A'* V >?tSttX, 2 fff(Dfc¥{fc|£tO*g 

1 2 6 tfS£j£<**,S 0 
[00 8 9J ±IBS^§*4fefI-f§- 12611, $ blC 2&<D 10 
T 2 9lC«toT 2f&t£T y^^/U^ 

*U 4te^ft?«a<0^®«m^;l 2 8t^^tv6 e i 

9 3 0{C*3V^T7^yW^ ]) >?ZfrX. «H§«fc«*l 

2 9^tti^$n-5o 
(0 0 9 01 ft*>\ :Ol2llt(l@/T^I&LW5 
a&-. ±E«M(tttf l 2 9$r$e>(CT^^^7& 

MtMlS^irKlftO, Z(D8 fe<DM&&(0'&^ 20 

ft 5.- c:©J:5»wry^'*^7atffra7--f^S:a 
-ttEMfclk ? 3S*tf 2 9^*«»lcj»lfe|t*:tt* Vfc* 
»BWfc«WJHft»fe*t«ri: lefts, ^rt^-fyu^ 
tt, ^THl^^bftStcoSrttprfcjftS-tf*, /n- 

K»>*TT?jtat-s»*rt«ittf^^9^ Steffi, m 
r -cus-t- * * tf ^ -< jv# «ft o#iS4b3» s wis 

£ft$. 30 

10 0 9 1] rO^5<O^{*:0iJ|C*5V^rtt. HlllC^ 

-*-6J:5ftw*t>«rfg-C*>S. 
[0 0 9 2] SBt»5 0ft#««C*JV*Ttt, Ell 

1 ^ Lfcil 9 , 2iOTy7'fy7'7t^P^ 40 

6<o^ftfifyi: Lt, 03x11631 2 K*r*-<fc 5 fc, 
-TSWifeSJc-gi^fs^^OT^^v^^ (Ell 

2<D^&Tll4f&<DT?/^>'^74 1) fc**UC*«& 
Lfc&fifcffiD — s<7s7 4*'* 4 2 ££Eg"f 

[0 0 9 3] rftfc>*> C<0ia 1 2JC^-r^6O^0i| 
<0?*— hi£g»ft4lC4oV*-C, !)x-yi/^ 

{feft3-10 4tt\ 4fS07y^t^7 4HCi:oT4 50 
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ffwKf6fii:r^ty^$n, Z<om&te*ki 3 3 

y>^£*,T, 4ff offftK^ftf iftttt i 3 4 #4 

[0 0 9 4] ftfc, ^^IB6<oA^<oj:5ft«^;Mt, 
4 fffa*0>j* fcgicov ^ t> r^«*c«^-c 1 6 w t 

[-0 0 9 51 ffiRH 1 O0>£-jftffiP— 

*2 7fl, itJfB^^— hig£&g;fcflfc£gfS3 SO 

-f/w* y ^fc3T-fc$w*fc*B+*U*, £*^u 
n^J:*? t>8S£ s^fttf®^) ft7^A-*& 

[00 9 6] ^JSnHfi^lgOff 7 CO^ftl^O 

[0 0 9 71 S«[JB7«)Afl:«<0»&, gUK^Lfc* 
tt, «E?*-^i/y hSg«Smfttt3 5 0tt&lc 

[0 0 9 8] 131 3tCfl, ^7(Ol^i:tX, H 

«:#b-cv^5. mi2^<oMM^x^-tmm^<o 

-5C^Jcft5S8S-C*>-53&5 % **lfi<0»tt©9*— 
v ^m•^{^:S©»cn©!:^t^^^ftv^S2SS:^LTv^5. 
[0 0 9 9] 1 3(C^-rtB7 0ftf(e«©<>x*- ^ 

hJfi«»«4ici3^r, 
«IAA3 5*»fe(a***Lfcj8aE«««>a*iiI««*i o 

4H, 2{gf(D7 y^f^7 2 6 tC* oT 2fgCD#Mfeg 
2 7|C^V^7^/U^ y V^£*X-C. 2f&<0«»g<Oa 
[0100] ±Ea*Bift«* 12611, t$b\^2fe(D 

V/uStu 4f6PO««fi(om#©«m^i 2 8irft$H 
^-</i-^ 3 o«c^v^T7^/w^ y >-^$ttr, 

1 2 9A*»€>it*. 
[0 1 0 1] ±Btt*Mft«*l 2 9fl, $^Kl2fS<0 
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vh^* 3 2Jc^v^T7>f/w^ y v/$nt; &&m@i 

fl#l 3 ljWfc*V-5. 

[0 10 2] -hSa^Pitfem^ 13 1U, fe»STN^ 
J: 9 , N#<o 8 <DM$t&<D'&^®8im^ 13 2 iSffi^} $ 
[0 10 3] C0ft7 0AttffilTI*. 013 IZtfk 

[0 10 4] @13^S|Dw^7-{^ 
ft, fr*-:^* bMM*MfiS3 5 0MS«t 20 

[0 10 5] ftlc, ^^^)6^<0g'8OlMw 
[0 10 6] ^K®8(0^ffWco^&, Sl^lf:-) 
It, ^<0*?ifeg2Eft^JcJ;oX#^Jxi@tfeJ:^t> 

[0 1 0 7] 01 4|C|t N ^Btm8 0Afr^i:U-C. H 

lo^x^uy ha^{b&mK^T«{fc££3#o 

lffir»Cffi/JxU-CS^{b-r5^<0. ^-^l/y 
ft^4<D«lfc«/££^i\ wO0UO«^ 40 

[0 10 8] CC-C\ m&m8<DM:ftMtffl&m2<DM: 

&Wt-ett. ^:3»(Onoffi/h$^icWxv^ 
M3*UfcJ:5lc, S2©^i?tt:, 2 #01 (0*8 
> 3 5><oi<offi/J^ >4^<oi<o3ffi/h^-Cfc6 

\zn s Rm&Ltmcm&&&3i&-rzHm%'i i 20^ 

2»<Ol<0»ttfi$r^-t-5LH<t-^l 1 1 
©*«Afi-«r3p» * LTl*S. 50 
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[0109] U&» U HIS *C^rJ3&S#«@TE 

UWBV*"CV*fcV*fca& % *3fc*/3£-C<D?ff#£:{£oT 
«7C-r6rt^ffl3fe/j:<, n/3-*/4=*/l 2 fc 

ttio fc*>\ Hi 5ft, WiSLLLfi-g-l 0 9, LLH 
«#1 1 0, LHflf 1 1 K Hff^l 1 2<0^«^« 

LTV*5flrC. H15KH3WC. titttllO. 2* 
ICiS<3<»iiffi«JSfc», «*cifi^<litfJK«j«#«:«L 

[0 110] 10<t9^H^> ^SI8^»«-C 

ft, ^(Dmm^m-t^<s 2/3f&7-f^gu4o^ 

ft it. a3fe«:»feS-frftv^«PiftftSEIR*:Jia-r5J:5lc 

[0111] -t-fc*>*>. Hi 4|C^-T^8<Oj:*^^ 
hi»Klfttt4lJ:*5V^X, UELLLBflO 
9&t/LLH{l^l 1 0(1, *li*ixry^*^7 
9, 1 l\Z£vX2{8<Z>M@&\ZTy7'^>'7/U£^ 
£ (d^tL^n^JCi--5^^ o 7 ^ 1 0 t 

-Btrftm'^ As? i 2ii«fc*)*;7-</i'*y i^Six 

[0 112] ^fc, 3^P>^(ltl 3 5 LH 

11111, ZtL^thT 1 4, 1 6 M X 

«*U4, 13 6 ^AllW 1 8 fCX««-&fi£Stl5 0 

hi 5-e^-*-««cn/2icffi^-i-5o c 

<nmn$£l 8A»fefflAS*tfc«#l 3 7 It, 2/3f&7 
>f /W^ai4 OlC^btvSo 
[0 113] ^K2/3f&7^/W^gP4 5fci% 
J:12ft^-1 3 7fcTy/t^74 3l:J;oT2W 

MicTj/ytyy/ufio :or^fyy7 4 3i: 
m<r>M&M&&^ttfc Lfcx^ v?^/U7 ^H44 fcx 

[0 114] r<0f-f^A'7-f^4 4T?<0:7-</l'* 
y»)yt^74 5fCj;oT3»01f&(0«»SlC 

V^vU-^/u (iagi*) :^jyf^7 4 
5 <o a*«**s 3 »<o i ««>»«ftKij:»/hsnfca*i® 

uoi utwyj ^iX^o 

[0 115] ±&T<< i/f/^yjA"? 4 4 CD A# 

[0 116] f*-f ^^/u7^/w^it. IS 
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[0 117] ±&7 £ 4&fA'7 4A'* 4 4<*>B^§8&$r 10 
Go(z) = l + z* l +2- i +z- J +- • 

Go(z)= (1 + Z" l + Z- J + Z** + • • 

UUitCjiO. i£^&«co{f*§-i 3 7£r, 2/3«:7-</u 
*&4 0lcJz9 3#<0 2«tc#^«»^sc±:ast?* 

So 

(0 12 1] mSOAffW-Ctt, 3#<Dl(D«fc 

<o2<g«c»^g^-r-5J:5(-brv^^, 

ift?f «*H«-e*>5«naa[»pB««* 1 o 4 frsfc u 20 

[0 12 2] *fc. m8 0^^c0«^fl. TL^ttSr^ 
fBMittSbfci/Dlc*M«tT*»»ft 30 

[0123] ftic. 44Knxiko»aioiR9oAffflo 

[0 124] ^ffi9(D^^ BllC*lfc>> 
[0 12 5] 01 6*crt. ^9(0^t LT, H 
[0 12 6] SK)R9OAff0i|^:ffiejR3iOA 50 
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o(z) * * i'TVWB oe^BIS^ Gd(z) £j&»£>TI2 
ft (l) <D£5lz&£i%Zk-tZ>. 
[0 118] 

G(z)= Gu(z)XGo(z) (1) 

^CQft (1) CO^^Ci"6COfl. «Mftft«««*jftSU/ 

Df&-C$>5i: IT, \J<D<DW&VhZ>. 

[0119] ftic. ft (i) e>&mfSLVhz>&&mm$k 
riTIBft (2) , ft (3) -ewbw. 

[0 12 0] 

-z-»-W (2) 
+ z -*>-») /D (3) 

iM£LfcJ:5lc. JB 3 <oAtfr«"Ctt, 4#<Ditf>*g 
/J^ > 5 #<E> 1 4>ffi'h$ > 8#<Dl<D*g/hgS"C*>£ 
ittWiLt, 5#0 1<D#^#La>#g&l*^ 

2#<0 10#«££^r6LH{i^l 1 1 
4^10«?tfeS^t<SLLHHf 

[0127] U*»U 0 1 7 ©JHR»*«H'CMb3&»ft 

C & dSfflXft < . -n / 5 -7c/8 = 3 ji / 4 0 *Tlt ; . 
_©.*«9«jfe (Hl7.f.9»»»») #££TU*£. iW 

5„ 

[0 12 8] ^(D£ote~tfrh, SttJS9 0Aff«T* 
ft, r©HJB«r*:iK-*-'<<, 4/5«7^>v^SB4-9«: 

[0129] -rtzt>-h % m i 6 ic^-rjB 9 <d&ww<o * 

x-^l/y hiEaElft«4rc*5V^r, UBLLLWl 0 
9&t/L LHfg-f§-l 10H, -tJx^JxTy^^^ 
9, 1 llCj:oT2|&(Oj»M^T3/7 P tyr/P$iX, 

*T?<o«yffifcJ:"K 4^<oi^fi^^ffiai-i(t-i*i 
3 5*«ftfiR**tS. ft*5, SB0«I»»1 3*»feWA**L 
3 5 355^o^&&^«rt:, 01 7-C^-t-eifc* 

/ 4 |c«ai-$o rolnJHH 3*»&H*Sftfc«*i 

3 511, 4/5f&:7^/l^gfS4 9tC^^>tV-5o 
[0 13 0] aK4/5f&7^A-^«fP4 9-Ctt, Jfei\ 
-hlB{B*l 3 S &T yyV^y? 4 6lZ£oX 4te<om 

t7 v^V^/U$^fcft^-l 4 Hi, £&IC5j}0>4 
f&<0«»S^»(C^Ufc^-f^^/l-7^/U^4 7JCT 

[0 13 1] ;<Of^^A'7^^4 7f<07^^ 
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y ^nzxvmhixityjA'f&jfife^i a 2n, -to 

[0 13 2] Jbffi^-r S^A^-fA*^ 7(0^^ 

BiSM, fitr&Lfca; (i) . a; (2) « *; (3) i:«o 
[0133] *&mm&<oMm<Dm i o <o jy*:#i 

[0134] 1 0<DftfMfl<D«^\ m 1 iC^U/c 

[0135] 018 fcfct. ^gtgl 1 0 (D&ftWk LT, . 
il^^x-^l/y h^#^©JCl*>V^T*¥»gS:3^ 
<0 2(&^ffi/hLT«#{k-f--5^O, ^^-yu^hiSfr 

[0 13 6] Z(Dm 1 8|d^-T^ 1 O0>^{fc09<Z>fr:x — 

3 5 b W» 4 *tfe iE««««)*#K*fll# 1 
0 4Wt, (ttEHl 4co»fri:BIU-»rt<0 2/3«7-</u 
^«4 0«C5S6*t5. 
[0 13 7] ^S2/3g7-<^S4 0W _hJB£ 

H«lft**tfca#IBift«*l 0 4^7^*^7 4 3 

* 1 4 4 £ $ K 3 &<D 2 f&<0$?{feS£»tC 
MLfcr^^^-f^ 4 4 fCT^ A^ y >^~t~ 
£o ^<Og, C©r>f S^A^-f A^ 4 4ft>&0>74A' 

1 4 5fl, y^yf^7 4 5|C.fcoT3# 

oifeo^fe^jciye/^-tf-^/w (p^sit) s*u 3# 

<0 2«©»««lc|B/h**vfca*lBfft«» 1 4 6 t LT 
WASH*. 

[0138] wc, tsnxttostt^ff 1 1 o^ffcey 

G«(z)= 1 + z-»+ • s "•+■-• 
Gu(z" 1 ) = 1 + z + z «+ z s + * • 

* (4) <Dj£;£tt*S^ x *B£««M«ra9lcUTV^. 

G(z)= (l + z) (l + z"»)/2=(z + 2 + 
z -») / 2 

^fr\*7 4 &9 <0&&&3ft.X. «ggjr*s (i/ 
2. 1. 1/2) -Cfc6*»feWbMCinMfin-C«>6C 
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[0 13 9] ^KSl lOftft:^^ SHC^L*: 
**v it**?* # 

[OUOlil 9lCfi, ^KSl 1 OAtttfjU: IT, 

[0 14 1] roll 91C^-J-SU i©AffWW?*- 

04tt, 5/3ffi7.<4'£ r fl5 5 0\Zi£bftZo 
[0 14 2] ^S5/3f&7^/U^3l5 0-C«. ±JE*- ; 

?f«rt**Lfc**W««»l 04^7^t^752 

^Ufcr^i^A'^/U* 5 3lC-C7-f^ y 

-t<Og, ^-lO? As? 4 As* 5 3a»b«>7^/U--- 
l 4.8tt,...^*^*^^5.4:!Cj:rpT3 : ^. 

ttlcJ:^ 3#0 5{£cr>»^fc^ 

[0143] ^T, SSIlKOft^lCTfiffln 

30 [0 14 4] CKOjgllOAffWO^ U>DT?£>5 
<OX\ ^*$^A^A^5 3©ft»HR£ UTtt:, tft 
&$88<D&&MXft'<tzjX: (2) , 3; (3) <D&mM& 
*m^ZZkKXZtt:\t\ Sot, 
•Cfi. «;ttfTlEG>5S (4) «)«*«:«5J:5ICLXV^ 

[0 14 5] 

G(z)=Gu(z) XGu (z-O /U (4) 
{EL. Gu(z)fiJ^T^3; (5) . 5£ (6) T^$H5o 
40 [ 0 1 4 6 ] 

• (5) 

• +z»-» (6) 

[0 14 7] ±aUci7^ *:^WSIJS^«itC*J^ 

th, «»<b« (^=1-^) -e^x^uy hasKift* 

50 -CLA»3l^$^TV^^ofci»»S«ftS:#5 
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[0 14 8] ::t\ ^x.fiie/h<o^ic«:, tg/J^x- 

t£oT. /n- K*^T{fcLfcg&0>=i;* h«Ulo>fcasSo 10 

^ w i: t>T-# S i: ^ 5 0)m* 5 *>^ o 
[0 14 9] &*<D$&^Ktt, C^-^^?' hiS 

[0150] * fc. *3£9!o£T<D^O^fC#i§ L 
[0 15 1] *3l*0«ttKJ:ntf^H 30 

[0 15 2] 

«»S«M$^i:x7^t^y 40 
tf&fiK7-f^ y 9 XoKLtcZt. <} 

o Tfitfl&C&r & J: SfefrstU: 
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*£UT. «Atf«f 7*/ !l v^«t*ffl 

If 5 r £ 3ft«"5TtB £ o r v 

[0 15 3] r*fc%«5Wc«fc*Uf* ^filcflXTH 
*uc«F<Ht ir y h ^ h y - *Et6 • «tt £ « * r £ 

J: 9. &<nmiAvnWkXir hxhV— 
A^^/uiitftSfcHttt/hiiiiftSrH*^ ^ y icfBtt • 
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